
giant capillaries became fuller, especially in their venous

portion and exhibited changes in contour, such as pro¬
jections and strictures. The blood appeared to be
pushed through the vessel by a peristaltic-like wave.
In a severe attack the blood became completely stagnant
and blue. These observations correspond strikingly to
the explanation originally offered by Raynaud.9

Fig. 3.—Appearance of capillaries in case of acrocyanosis.

I myself have not observed evidences of contractility
of the capillaries in patients with vasomotor disturb¬
ances of the hands, but I have not had the opportunity
of studying a case with a typical Raynaud's syndrome.
However, changes in the form of the capillaries are

very striking, as is apparent from the table and from
the accompanying illustrations. It is difficult to describe
the normal appearance of the capillaries at the base of
the finger nail, because of their great variability in
structure. Figure 1 represents perhaps the usual pic¬
ture in healthy persons. Here are seen one or two
rows of simple loops near the cuticle, and below them
many rows of shorter, more comma-shaped vessels.
In patients with chronic vasomotor disturbances of
the extremities, the capillaries are usually longer and
thicker than normal, particularly in their venous por¬
tion, and not infrequently exhibit many convolutions
and quite a bizarre arrangement. The rate of the blood
flow varies in different vessels, and usually is slow.
The streaming may be completely arrested in groups of
capillaries.

Some experiments of Lapinsky 10 suggest a possible
cause for this alteration in structure. He studied the
capillary circulation in the web of a frog's foot after
the corresponding sciatic nerve had been severed. For
a short period after the nerve had been cut, the blood
flow was slow and the vessels empty. In a few days
the capillaries became dilated, and the blood stream
became rapid. Later the capillaries became wide and
tortuous, and the blood flow again became slow.

9. Raynaud, M.: On Local Asphyxia and Symmetrical Gangrene of
the Extremities, translated by T. Barlow, London, Selected Monographs,New Sydenham Society, 1888, p. 144.

10. Lapinsky, M.: Studien \l=u"\berdie locale Blutcirculation im Bereiche
gel\l=a"\hmterNerven, Arch. f. Anat. u. Physiol., Physiol. Abth,. 1899,
suppl. 477.

Lapinsky attributed the change in the form of the
capillaries to a loss of elasticity and contractility, which
resulted in a widening and a lengthening of the vessel.
The coirvolutions are thus dependent on an increase in
length of the capillary, just as the tortuosity of one of
the peripheral arteries is dependent on an increase in
length. It seems rational to suppose that the mor¬
phologic and functional changes in the capillaries of
patients with vasomotor disorders are due to a dis¬
turbed innervation, which affects them in a similar
manner.

CONCLUSIONS
In patients with vasomotor disturbances of the

extremities, the capillary blood pressure in the fingers is
low and the capillary flow is retarded during the period
of ischemia or cyanosis. With the return of a normal
color of the hands, the capillary pressure, as well as
the blood flow, rises and approaches the normal. In
most of these patients the capillaries of the fingers are
longer and wider than in healthy persons, and often
exhibit mam' convolutions and a bizarre architecture.

A PLEA FOR CLOSER RELATIONS
BETWEEN CARDIOLOGIST AND

ROENTGENOLOGIST
A MODIFICATION OF CARDIAC MEASUREMENTS, WITH

A SIMPLE TECHNIC FOR LOCALIZATION OF
THE HEART'S APEX BY MEANS OF

THE CARDIOGRAM

PEDRO RAMOS-CASELLAS, M.D.
Roentgenologist, United States Public Health Service

BOSTON

Cardiologists in private and institutional work are

coming closer and closer to their colleague the roentgen-
ologist, in an effort to isolate certain cardiac anomalies

Seven foot plate with seidlitz powder technic. The clavicles were
included in the original plate. This important landmark was lost m
the process of reducing, together with much of the detail.  = MR
+ ML.

by means of the cardiogram. It can safely be stated
that few internists now call the cardiac examination
complete until an accurate measurement of the heart's
silhouette has been made.

There are two schools for the examination of the
heart by means of the roentgen ray. The French,
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through Vaquez and Bordet, rely entirely on the
fluoroscopic findings, and the American, through Crane,
Holmes and others, interpret the findings through a
combined study, by the cardiographic and fluoroscopic
means. Both schools have their advantages, though
the former requires considerable more accuracy and is,
therefore, more susceptible of error. Examination by
means of the fluoroscope requires a costly installation,
while an examination by means of the cardiogram,
when carefully made by experienced hands, will give to
the clinician the information he is seeking, that is, the
change in volume of the cardiac chambers. It is true
that the cardiogram will never show those modifica¬
tions of the ventricular pulsation or the quality of
the apical impulse. This the clinician can find by
means of other methods.

TECHNIC
In the laboratory of U. S. Veterans' Hospital No. 36, the

transformer is adjusted to feed the tube 60 milliamperes with
a 5 inch spark gap. The patient stands before a 14 by 17
double screened film, 7 feet away from the tube, which is
focused exactly in the midspinal line at a level with the spine
of the eighth thoracic vertebra. The patient is given a glass
of water followed by a tablespoonful of a solution of the
white and a tablespoonful of a solution of the blue Seidlitz
powder, separate, thus producing a large air bubble over a

flat fluid level at the cardiac end of the stomach, which
affords an excellent background for the exhibition of the
heart's apex on the plate. The patient is ordered to take a

full breath and to hold it, and a flash exposure is given. As
it is important to register on the plate the full width of the
thorax, the cassette is placed transversely, it being made sure
that the clavicles are included in the field, as this is the best
guide we have to know that the rays have been properly
focused. Plates revealing distortion of the relation between
the shadows of the proximal ends of the clavicle and the
median line are discarded. After the plate is dried, lines are

drawn, with a soft blue pencil, as in the accompanying illus¬
tration. The median line runs from above downward, started
at a point equidistant to the proximal ends of the clavicle.
At a right angle from this line a second one is drawn to the
right border of the heart's silhouette {MR, middle right),
another from the midline to the left border {ML, middle left).
Then a fourth line is drawn from a hypothetic point placed
2 cm. internal to the junction of the third rib with a con¬
tinuation of the curve of the right auricle, this point corre¬

sponding to the region where the uppermost portion of the
right ventricle overshadows the origin of the aorta, down¬
ward to the visible apex {L, longitudinal), and finally two
lines are drawn at right angles to L, one extending down¬
ward to the apex of the right cardiophrenic angle, and the
other upward and to the left to the middle portion of the
left border of the left auricular appendage. Then the internal
chest diameter is measured at a level with the fifth rib in
front, and the resultant figures are registered on a corner of
the plate.

OTHER METHODS

This method, though based on the same principles,
varies to a certain extent from that used by others in
this respect. They determine the exact location of the
apex by fluoroscopy, while we register it on the plate
by means of the simple Seidlitz powder technic. Their
longitudinal measurement consists of a line drawn
between two hypothetic points, one at the right side
just as the right auricular curve blends with the
median shadow, and the other at the left costophrenic
r.ngle. We consider these two points hypothetic,
because of the constant variance of the heart's posi¬
tion. It is obvious that the Seidlitz powder technic
allows one to detect an enlargement or displace¬
ment of the heart downward without the aid of the
fluoroscope.

DIAGNOSIS
The clinician pays little attention to a systolic

murmur unless it is accompanied by a cardiac enlarge¬
ment ; and regardless of the skill in the art of per¬
cussion, time and again the cardiogram reveals a

hypoplastic heart in a patient who has lived through
the restrictions of a cardiac life because of a systolic
murmur, the result of overcrowded valvular structures
in an unusually small heart accompanied, perhaps, by a
series of symptoms of nervous origin first described
by Dr. Thomas Lewis under the name of "effort
syndrome." My experience has been that a diagnosisof organic heart lesion in a young person should be
made with great reluctance and never after a cardio¬
gram has failed to show a disturbance in any given
measurement, or a cardiothoracic ratio above 50 per
cent.

We believe that the diagnosis of pericarditis with
effusion is rather conclusively made from the cardio¬
gram alone, for no other condition will make the
heart's silhouette assume the characteristic "flask
shape." When this is discovered, we usually take
additional cardiograms with the patient standing,forcibly bent toward the right or left side and lying
down on either side, thus bringing about a disfigura¬
tion of the heart's silhouette due to the change of
fluid level. In early cases, however, when the fluid
is scanty, it is safer to check up on the plate findingswith a fluoroscopic study, in which the diffuse, feeble,
far off cardiac action, with an almost imperceptible
apical impulse and perhaps the loss of auricular and
ventricular markings, will tell the tale. Sometimes an

acutely dilated heart will give a similar picture ; but
the change in shape of the heart with change of positionof the patient will differentiate effusion from acute
dilatation. Then, too, the latter is of very short
duration.

Myocardial degeneration usually shows roentgensigns which, though not altogether conclusive, consti¬
tute át least an important link in the diagnostic chain
on this morbid entity; for in time it brings about a
definite cardiac enlargement, and the curves represent¬
ing the left auricular appendage and the pulmonary
artery are not discernible in most cases.

A beef-tongue-like heart silhouette means, almost
always, a.senile heart, the "dying myocardium" of
cardiosclerosis. In these cases, the longitudinal diame¬
ter is increased out of proportion to all others. This
also happens with the cylindric, vertical, hypoplasticheart of the undernourished; but the senile heart
invariably assumes a transverse position. Persistent
hyperthyroidism of long standing may cast a heart
shadow showing clearly the cardiac enlargement with
an increase of the longitudinal diameter, thus resem¬
bling closely the senile heart; but in contrast with the
absence of the curve of the left auricular appendage,
we find here a very marked increase of the Y measure¬
ment, out of proportion to all others, denoting an
enlarged left auricle. These changes are probably the
result of the toxemia bringing about a persistenttachycardia which does not allow the proper, timelyemptying of the auricle, in turn giving rise to an
ultimate hypertrophy and dilatation of this chamber.

The mechanism of valvular disease, generally speak¬ing, does not seem to be interfered with by the causa¬
tive factors, although we are well aware of the fact
that in an aortic lesion, in all probability, we are deal¬
ing with syphilis, while rheumatism clearly predomi¬
nates in mitral lesions. The diagnosis of mitral disease
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is relatively easy to make by means of the roentgen
ray. The fact that a leaking valve reveals a certain
amount of stenosis, and vice versa, does not seem to
change the picture ; for, regardless of which condition
predominates in well established mitral disease, the
cardiogram will invariably reveal an enlarged heart,
with the Y and  measurements increased out of pro¬
portion to all others ; an increase above 50 per cent, of
the proportional area occupied by the heart's silhouette
in relation to the internal chest diameter (cardio-
thoracic ratio), and last, but by no means the least, a

disturbance in the ratio between the  and L measure¬

ments. According to my personal observations, this
constitutes what I dare to call the pathognomonic
roentgen sign of mitral disease. In a normal heart the
L measurement is in the neighborhood of 2 cm. longer
than the T. The L measurement, having been taken
from the junction of the right ventricle shadow with
that of the aorta at its origin, to the apex, is an

expression of the length of the heart by the way of the
right ventricle, and, naturally, is not affected by an

enlargement of the left heart, the resultant of mitral
disease. On the other hand, the ML, which, as shown
in the diagram, is a component of the T, is increased
because of the increase in volume of the left ventricle.
Lesions of the right heart and cardiorenai disease may
bring about an increase above 50 per cent, of the
cardiothoracic ratio, but never in our experience dis¬
turb strikingly the ratio between the  and L diameters.
This disturbance is shown occasionally in cases of
aortic lesion, though not quite so marked ; but in these
cases there are no changes in the Y measurement
because the mechanism of the left auricle is not affected.
It is obvious that this pathognomonic sign appears
rather late in mitral disease, the increase in the Y
measurement appearing much before this sign is in
evidence. Later in the disease, when the pulmonary
blocking is well established, a cardiogram places before
us the characteristic picture of cardiorenai disease, with
all measurements equally increased as the result of
the enormous size of the cardiac silhouette.

Mitral stenosis, in its incipience and when occurring
alone, reveals no cardiac enlargement, judging from
the cardiothoracic ratio and from the ratio between
the  and L measurements, for the simple reason that
in this type of cardiac lesion in its early stages the
ventricles are not affected. The only cardiographie
sign discernible is the excessive length of the Y line.
Later on, as the disease progresses, the curve of the
pulmonary artery becomes quite prominent, and the  
measurement increases, denoting increase in volume of
the right ventricle.

Extensive rheumatic endocarditis with involvement
of all the valves brings about a uniform cardiac
enlargement. The heart's silhouette resembles in shape
that seen in cases of cardiorenai disease, but the
enlargement is not nearly so pronounced.

Pure aortic stenosis offers a cardiogram showing a

moderate enlargement of the left ventricle with
increased ML distance, slight disturbance in the ratio
between the  and L measurement, a cardiothoracic
ratio slightly above 50 per cent., and at times an exces¬
sive prominence of the aortic knob. The remaining
measurements are not disturbed.

Vaquez and Bordett attribute the dilatation of the
pulmonary artery to pathologic changes at the pul¬
monary valve. Although this condition has been
detected by us in a considerable number of cases, we
have failed on physical examination to find any distinct

cardiac murmur, though the majority of cases showed
a reduplicated loud pulmonary sound, accompanied by
a symptomatology that led one to suspect the presence
of an organic cardiac lesion before the examination.
As to Vaquez and Bordett attributing this dilatation of
the pulmonary artery to pathologic changes at the
pulmonary valve, how could it be explained mechan¬
ically? Is such a lesion as pulmonary stenosis or

insufficiency recognized by our authors as an isolated
condition? We believe that it is not. It is considered
an uncertain pathologic entity, to such an extent that
it has been denied a place in cardiac pathologic circles
by well known cardiologists. I have found little litera¬
ture on this subject; but during the first few months
after the armistice, I found in U. S. General Hospital
No. 2 a moderate enlargement of the pulmonary artery
almost constant in bronchial patients who had inhaled
deleterious gases. I think that the dilatation could
readily be explained in those cases as being due to
the congestion of the lung parenchyma and the subse¬
quent blocking of the blood stream.

The roentgen-ray findings of tricuspid disease,
although not always conclusive, are rather confirma¬
tive, once the disease has been established clinically.
The right auricle is seen bulging to the right at its
middle portion, giving rise to the lengthening of the
MR line. The moderate enlargement of the right
ventricle is shown by an increased  measurement,
and in advanced cases the increased length of the
longitudinal diameter takes place.

I earnestly believe that a cardiographie examination
in patients offering cardiac symptomatology is well
worth while. It helps the clinician in the difficult task,
not only of arriving at a definite diagnosis, but also in
outlining a defensive course for his patient ; for it is
the condition of the heart muscle, as revealed by hyper¬
trophy or dilatation, that concerns him most.

No roentgenologist, regardless of his experience,
should attempt the diagnosis of cardiac lesions on

roentgen-ray findings alone, just as a clinician cannot
make a diagnosis based on a few symptoms or on

scattered signs. All factors should be considered, and.
bearing the interest of the patient at heart, the cardi¬
ologist and the roentgenologist should march hand in
hand striving for a better understanding of heart
disease.

I have tried to show in this cardiographie study, in
a general way, how much information can be furnished
to the cardiologist by careful tracings on a cardiogram.
The findings should be cautiously considered in their
intrinsic, scientific value, because it is to be remembered
that we are dealing with a human organ, the size, shape
and position of which varies with the individual. If
these factors were constant, so also would be the
different measurements, and the proportions among one

another; and our findings would be definite, conclusive
and accurate. Hence my plea for closer relation
between the cardiologist and the roentgenologist.

Examination of Food Handlers.—According to a recent
bulletin of the New York City Department of Health, the
usefulness of the food handler activities of the bureau of
preventable diseases has again been demonstrated. In the
course of a year in the Manhattan Occupational Clinic alone,
32 cases of active pulmonary tuberculosis and 18 inactive
cases were discovered. In Brooklyn, 4 active cases and 93
inactive ones were discovered, and in Queens only 2 inactive
ones were brought to light. In addition, IS cases of inactive
syphilis were found in Manhattan, and IS active and 76 inac¬
tive ones in Brooklyn. In the course of the year, S typhoid
carriers were found in Manhattan and 2. in Queens.
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